Objective To highlight the characteristics of eating disorders (ED) in males, with particular attention to sex-related clinical features and psychiatric co-morbidities. Method Out of 280 persons, referred to our outpatients ED clinic between January 2011 and June 2014, 267 with complete information were included in this retrospective observational study. Results The men/women ratio was one to five (male 16.5% vs female 83.5%) with an increasing proportion of male patients over the years. The most frequent ED in males was binge eating disorder, whereas in females anorexia nervosa and bulimia nervosa prevailed. Excessive exercising and fasting were the most common compensation behaviours in males; while self-induced vomiting and laxative-diuretic abuse were more typical in females. Among women, the most represented psychiatric co-morbidities were mood and somatoform disorders, whereas among men, anxiety and psychosis spectrum disorders were the most frequent ones. Borderline and histrionic personality disorders were prevalent in female ED, while narcissistic and antisocial personality disorders prevailed in males. Discussion ED in men is a growing phenomenon. Male ED, compared to female ED, show differences in clinical presentation, symptoms and co-morbidities. Despite the use of clinical and psychometric evaluating tools targeting female patients, sex differences do exist and additional studies are required to investigate male specific issues in ED.
Introduction
Sex is a critical factor in many aspects of life, including the attitude towards one's body image perception [1] . Different characteristics in internalising and externalising emotions might account for different sex prevalence rates of many mental disorders [2] .
Although epidemiological data suggest a large preponderance of female patients, the existence of men affected by eating disorders (ED) has been recognised since the first medical description of anorexia nervosa (AN) by Morton in 1689. Recent epidemiological studies have reported an increasing ED incidence in male sex in the last two decades. Indeed, 20 years ago, the male/female ratio was one to fifteen, whereas nowadays it is one to eight [3] . Nevertheless, ED in males have received only little attention in literature, especially as far as clinical and psychopathological issues are concerned [1] , whereas the impact on general functioning is high in both sexes [4] .
Most available literature has analysed small clinical samples, showing scant and inconsistent findings.
In a sample of 2980 American adults, 0.9% of women and 0.3% of men have been affected by AN at some time in their lives, and 1.5% of women and 0.5% of men reported they had suffered from bulimia nervosa (BN) and 3.5% of women and 2% of men reported binge eating disorder (BED) [5] .
Whether sex-specific risk factors for male ED do exist is an intriguing question. Many authors suggest the presence of male specific risk factors as childhood obesity [6] [7] [8] , competitive sports that require low body fat or weight loss [9] and homosexuality [10] . Homosexual men, besides having an increased ED rates compared to heterosexual ones, often complain of body dissatisfaction, low self-esteem and have depressive disorders [9, 10] . Conversely, being engaged in agonistic sports activities is a non-sexspecific risk factor for ED [11] .
As it regards instead sex-specific ED features, little sex effect on AN clinical features emerged from a study carried out on about 500 inpatients [11] , whereas other three studies [6, 12, 13] reported a higher rate of psychiatric comorbidities in males, with negative influence on disease progression and prognosis. A large prospective study carried out on 466 hospitalised male veterans found a higher proportion of concurrent psychosis, mood and cluster C personality disorders (PD) among AN male patients. BN in men, controversially, was more frequently associated with substance use and concurrent cluster B PD [14] .
There is a growing consensus that male clinical presentation closely coincides with the female counterpart [15] [16] [17] although sex-related compensatory behaviours are well-described in literature: excessive exercising, for example, is more frequent in men [17, 18] , while the most common dysfunctional behaviours in female are self-induced vomiting and purging methods (laxative and diuretic abuse) [19] . The data show that residential treatment is an effective approach to improving HRQOL in both males and females with ED [20] .
Several studies reported a different focus on body image between sexes: females with ED experience the desire to be thinner, whereas half of males yearn for having a greater muscle mass [21] [22] [23] [24] . Furthermore, concerning body image, a recent paper by Nieuwoudt et al. reported a strong association among muscle dysmorphia, body dysmorphic disorder and ED in a non-clinical population of adult male weightlifters in Australia [25] .
When dealing with male ED, many concerns arise from the instruments used for the assessment and the diagnostic criteria adopted. So far, routine assessments and guidelines have been developed and normed for female patients, but literature rarely addresses the problem of the lack of specific tools for men [26] . The lack of sound literature data, the widespread idea of an exclusive female condition and the absence of specific cutoff criteria and guidelines for men result in a later diagnoses and a poorer prognosis in male than in female ED [27, 28] .
The aim of this naturalistic study is to investigate sexspecific differences in clinical presentation, psychopathology and psychiatric co-morbidities in men and women affected by ED under the assumption that differences do exist.
Historically, the words ''sex'' and ''gender'' have been used interchangeably, but, in a modern context their meanings are distinct: ''sex'' refers to the biological differences between males and females whereas ''gender'' establishes the role of a person in the society (gender role), or an individual's concept of themselves (gender identity) [29] . However, since individual's and society's perceptions of masculinity and femininity are malleable, we used the word ''sex'' because we consider two groups based on the biological sexual difference.
Materials and methods

Participants' enrolment
Between January 1 2011 and June 30 2014, a total of 280 patients (46 males, 234 females) consecutively referred to the Adult-Study and Assistance Unit for Eating Disorders of Bologna University, Northern Italy. It is an Academic Outpatients Clinic specialised in the diagnosis and treatment of eating disorders in adult (C18 years) individuals.
Inclusion criteria were as followed: age C18 years, completed clinical and psychometric evaluation and ED diagnosed according to DSM-IV-TR criteria. Exclusion criteria: comprise symptoms not satisfying the ED criteria, uncompleted clinical and psychometric evaluation.
Out of 280 eligible subjects, 13 persons (2 males and 11 females; 4.6%) had uncompleted clinical and psychometric data and so were excluded, resulting in a sample of 267 (44 males; 223 females) participants in the study.
Ethical issue
All procedures performed in studies involving human participants were applied in accordance with the ethical standards of institutional committee and with the 1964 Helsinki Declaration and its later amendments or comparable ethical standards. At the time of data collection, the present naturalistic retrospective study had not been designed yet. All participants signed a consent to personal data handling according to Italian law.
Participants' evaluation
All patients referring to our Academic Unit are routinely assessed by semi-structured psychiatric interviews including questions regarding socio-demographical features, life-style habits and ''family conflicts''. Such conflicts were categorised as (1) inactive, (2) currently active or (3) currently active but started in the past (since at least 10 years). The following psychometric tests-which have been validated in the Italian versions [30] [31] [32] [33] -are usually administered in order to support the diagnostic psychiatric interview [4] .
Structured clinical interview for DSM-IV Axis II (SCID-II) [30] : is a 120-items semi-structured interview for the diagnostic assessment of personality disorders. After a screening self-report questionnaire, the clinician inquires positive items. It consists of 120 items rated on a 4-point Likert scale (from 0 = insufficient information to 3 = clinically relevant or true); it is divided into 11 sections, one for each personality disorder as to facilitate the diagnosis of each disorder. This semi-structured interview is expected to promote the interviewer to formulate additional questions in order to deepen unclear aspects of the patients' responses; particularly the interviewer should reassess with questions to obtain more information on the items that the patient evaluated as ''3'', or as affirmative, to verify the actual truthfulness avoiding ''false positives''. The ''3'' evaluation is an item that includes an extreme and repeated situation that the interviewer asks to support with concrete examples that include manner and frequency. In other cases, it must also reevaluate some of the negative items. For example, if there is a reason to think that they are a ''false negative'', or if the items do not reach the positive threshold to make a diagnosis. Traits of personality were not considered. The SCID-II has been shown to have reliability, validity and good psychometric properties (Cronbach's a 0.83).
Beck depression inventory (BDI) [31] : is a self-report 4-point Likert scale used for measuring the severity of depression. The sum of the 22 items gives a single score; total score of 5-9 indicates minimal, 10-18 mild, 19-29 moderate and[30 severe depression symptoms. In the BDI items were adapted to the diagnostic criteria of the DSM IV and divided into two subscales: the first includes 8 items and concerns the ''affective component'' of depression (e.g. feelings of worthlessness, guilt, shame, failure, despair), the second includes 13 items and concerns the ''somatic manifestations'' (for example, loss or increase in appetite, loss of libido, tachycardia, crying, fatigue) (Cronbach's a 0.85).
Body uneasiness test (BUT) [32] : is a self-report 5-point Likert scale for the screening and the clinical assessment of abnormal body image attitudes and eating disorders. It consists of two main parts: BUT-A which measures weight phobia, body image concerns, avoidance, compulsive selfmonitoring, detachment and depersonalisation, and BUT-B which investigates specific worries about particular body parts or functions. If the Global Severity Index (GSI) is higher than 1.21, the subject is considered at risk of discomfort with his/her body. (Cronbach's a 0.69-0.90).
State-trait inventory (STAI) [33] is a self-report 4-point Likert inventory for the evaluation of anxiety. It clearly differentiates between the temporary condition of ''state anxiety'' and the more general and long-standing quality of ''trait anxiety''. Scores range from 20 to 80: 30-37 indicates mild, 38-44 moderate and 45-80 severe anxiety. The State-trait anxiety inventory (STAI) can be considered the first instrument in which the anxiety-trait (such as a permanent feature of the character) and anxiety-state (such as mood reported at the time in which the individual is completing the test) are separately evaluated. The two subscales are each composed of 20 items and each item includes four levels of severity (from ''not at all'' to ''very much''). The instrument has had a huge spread and is used both in clinical setting and research (Cronbach's a 0.89)
Data analysis
All the statistical analyses were performed using SPSS (Statistical Package for Social Science). After testing the assumption of normality, parametric statistics were chosen. Chi-square test and Student's t test for independent samples were used to compare frequencies and means between groups, respectively.
Results
Socio-demographic features
Persons referring to our outpatients unit for ED were 83.5% females and 16.5% males with a female/male ratio of 5-1. The proportion of male patients increased over the years: 13.6% in 2011, 18.2% in 2012, 38.6% in 2013 and 29.5% in 2014 (partial data, first semester).
Participants were aged between 18 and 74 years, with a mean of 37.3 years (SD ± 12.5), without a statistically significant difference between sex (p = 0.094). No sex difference was detected for socio-demographic features and family conflicts (Table 1) .
General clinical features
In males the most frequent disorder was BED (43.2%) followed by EDNOS (22%); in contrast, AN (29.6%) was the most frequent in females followed by BN (24.7%). Figure 1 shows the ED subtypes distribution in sexes. Among women, all ED were equally distributed, whereas among men BED prevailed. For AN, the female/male ratio in was 9:1. Out of three BED cases, one was a man. The female/male distribution for BED was 7:3.
AN differences between sexes
The most represented AN subtype in women was the restrictive one (AN-R) (60.6%), in men was the bingepurging (AN_BP) (75%) (p = 0.055).
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Excessive exercising and fasting were more frequent in males, whereas the most common eliminating conducts in women were self-induced vomiting and laxatives-diuretics abuse (p \ 0.050) ( Table 2) . ED with binge behaviours (BED, BN and an AN-BP) were more frequently detected in men, compared to ''overcontrolled'' ED (AN-R). AN-R occurred in one out of four cases of AN in males.
BN, BED, EDNOS and obesity
The mean BMI in the sample was 27.8 kg/m 2 (SD ± 11.6). It was higher in males than in females (33.9 vs 26.6 kg/ m 2 -p \ 0.001). Obesity was more prevalent in the male sample than in females (56.8 vs 31.4%-p = 0.001), and the most represented ED in obese male patients was BED, followed by EDNOS and BN (p \ 0.001).
Alcohol and addictive substances misuse
Alcohol and addictive substances abuse prevailed among males as compared to females (p \ 0.001); the 76.9% of male patients who made regular use of alcohol had a diagnosis of BED. A few cases of women affected by AN consumed alcohol, whereas no men did (p = 0.024). 
Axis-I psychiatric co-morbidities
Psychiatric co-morbidities differed between sexes (p \ 0.001): in females the most frequent psychiatric diseases were mood and somatoform disorders (6.2 and 29.6%, respectively), while in males the most common were anxiety (74.4%) and psychosis (11.6%). Somatoform disorders were prevalent among patients suffering from AN (p = 0.001); this correlation had been proved by a logistic regression (age-adjusted OR 3.52-95% CI 1.95-6.36).
On the other hand, in males, there was a correlation between anxiety disorders and BED (p = 0.066-age-adjusted OR 2.30-95% CI 1.27-4.18).
Axis-II psychiatric co-morbidities
Regarding PD distribution between sexes, cluster A and B PD prevailed in males (p 0.001, p \ 0.05, respectively), whereas in females Cluster C and NOS personality disorders were more common (p \ 0.05) ( Table 3) .
Within Cluster B, borderline and histrionic PD were prevalent in females, while narcissistic and antisocial disorder were prevalent in males (p \ 0.001).
Then we focused on possible associations between personality disorders and EDs diagnosis. In the female sample, borderline and obsessive-compulsive disorders were prevalent among patients affected by AN (p = 0.001 e p = 0.006), while histrionic disorder prevailed among patients with an EDNOS diagnosis (p = 0.065). In the male sample, paranoid disorder was significantly widespread among BED patients (p = 0.034), while the correlation between Schizotypal disorder and BN shows a trend that is approaching statistical significance (p = 0.094). 
Body image distortion
Regarding psychometric tests' results (BUT), body uneasiness was less frequent in men than in women (61.8 vs 84.7%-p = 0.001) ( Table 4) . Within the male sample, high scores occurred in patients affected by EDNOS (p = 0.063).
Discussion
The present retrospective observational study aimed to highlight the interesting phenomenon of ED in the male sex. Our findings confirm the research hypotheses of sexspecific ED features both in clinical presentation and comorbidities. In our sample of people seeking for help to an outpatients ED unit, the average men/women ratio was one to six (16.5% males, 83.5% females). Conversely, Ulfvebrand and colleagues used records from a large Swedish clinical database that have recently reported a men/women ratio of one to thirty [34] . Discrepancies in such estimates might be due to methodological differences between study designs, diagnostic criteria or samples (e.g. in-or outpatients).
We found an increased proportion of male patients referring to our unit over the years. This increasing trend is in agreement with several findings in literature demonstrating that ED diagnosis in men is growing over time [35] [36] [37] . Future longitudinal population-based studies are needed to understand if this trend is due to increased ED prevalence in males or to a change in men's attitude in help seeking. However, our findings suggest the necessity of greater attention to males' ED among general practitioners, dieticians and psychiatrists.
In our group of outpatients, the mean age was similar in both sexes, even if the female majority were younger than 25 years, conversely, males were more frequently older than 45 years. Few comparative data on clinical samples [34] are available; however, many studies, but one [35] agree on later onset [17, 36] and late diagnosis [37] of ED in male sex.
ED subtypes and clinical features
Our results confirm previous findings demonstrating BED in male and AN in female sex as the two most diffuse ED. It is possible that AN is the most common ED in young females, whereas men present mainly diagnosed with BED, which has an older onset age [33, 37] .
Within patients affected by AN, the restrictive subtype (AN-R) was more frequent in females, whereas bingepurging (AN-BP) was more frequent in males. The correlation between sex and AN subtypes is rarely investigated because the definition of AN subtypes is recent. It has been hypothesised that binge-purging conducts are linked to impulses decontrol [39] .
Our results suggest a great majority of binge behaviours in males with different compensatory strategies between sexes: within bulimic patients, a lower prevalence of selfinduced vomit and abuse of diuretic drugs [19] was reported by men compared to women. Laxative abuse seemed to be a typical female behaviour, while sporting activity and excessive fasting were more common in men. Conversely, restrictive behaviours did not differ between sexes. These different habits are not surprising, based on the recent spread in male disorders that are closely related to muscularity and sport, and the increased cultural disposition of a man to lose weight by exercise rather than abusing of laxative and diuretics [17] [18] [19] 40] .
Sex differences were observed in BMI distribution: men had a higher BMI among patients diagnosed with AN and EDNOS. Data provided by other studies indicate that BMI can have a flawed diagnostic value in both sexes. The concern about BMI in men affected by ED is that this value is closely linked to the reduction of percentage in lean body mass, the metabolic active component, instead it does not seem to be related to fat mass [41] . Males affected by AN, specifically those who practice plenty of exercise, maintain muscularity against an extreme decrease in fat mass and this may suggest a pseudo-normal condition when only BMI is accounted for [35] .
More than 8% of our population showed use of alcohol and 2.6% reported use of illicit substances. These results confirm conclusions of several studies that have investigated the correlation between substances abuse and ED in men. In particular, according to the study of Gadalla [42] , conducted on a large sample of Canadian ED patients, the substance misuse is twofold higher in men than in women. Analysing possible associations between misuse and type of ED, highlighted that 76.9% of males, who made regular use of alcohol, were also diagnosed with BED.
Axis-I psychiatric co-morbidities
Only few scientific papers have specifically evaluated the prevalence of psychiatric co-morbidity concerning sex implication in ED patients. In our sample, males affected by ED had more severe psychiatric disorders. Such psychiatric co-occurrence, negatively affects the prognosis leading to chronicity because of lower compliance, increased need for drug treatments and hospitalisation [6, 12, 13] . Mood, somatoform and anxiety disorders were highly prevalent in both sexes and a similar pattern was also reported in a large Swedish clinical sample [34] . In our sample, mood and somatoform disorders were more common among women, while anxiety and psychotic disorders were the most represented in men. Instead, in the Swedish sample no sex differences were detected in Axis I psychiatric co-morbidities.
Axis-II psychiatric co-morbidities
Given the complex interaction among predisposing, precipitating and perpetuating factors in ED psycho-pathogenesis, the influence of personality components plays a role at many different levels. In our male clinical sample, Cluster A and B personality disorders predominated, whereas in the female group Cluster C and NAS were the most common. Within Cluster A and C, the specific ED were equally prevalent in both sexes, whereas within Cluster B, EDNOS had a different distribution between males and females. The correlation between personality disorders and ED in men has been poorly investigated in literature. In a survey conducted on 466 hospitalised male veterans, including 98 ED patients, Cluster C personality disorders are more diffuse among the AN, whereas Cluster B personality disorders are the most frequent among BN patients [14] . Other studies report conflicting data that can invalidate the association between personality disorders and sexes [11] .
In females, borderline and obsessive-compulsive disorder were more frequent among patients with a diagnosis of AN, while histrionic disorder prevailed among patients diagnosed with EDNOS with a value close to statistical significance. In males, however, paranoid disorder was significantly more common in people with BED. While examining the association between Schizotypal disorder and BN, there was only a trend towards statistical significance.
Similarly, the prevalence of ED within a large PD Norwegian clinical sample collected between 1993 and 2009 has been estimated to be much higher in women than in men (17 vs 3%) [43] . Within such sample, a significantly higher proportion of patients with Borderline PD were diagnosed with BN or EDNOS and a high rate of AN was observed in female patients with obsessive-compulsive PD. In contrast with our findings, in the Norwegian sample, the co-occurrence of ED and PD was less frequent in male and no significant differential variation across PD groups were observed. Noticeably, Ambwani et al. reported emotional vulnerability, affect-regulation difficulties and interpersonal problems as a frequent background in ED in young men, but not in women [39] .
Clinical implications
The detailed picture of male ED arising from our study has some possible useful clinical implications: first, the increased proportion of affected men should alert general practitioners, clinicians and psychologists working in nonspecialised settings to be more aware of the possibilities of encountering an ED in men. Second, our findings of a frequent co-morbidity between anxiety, psychotic and ED highlight the need to explore the eating habits in all men requesting help for anxiety and psychotic symptoms. Third, compensatory behaviours were different between men and women. The findings of a more pronounced physical hyperactivity in men in order to achieve an ideal body shape which is muscular and athletic [21] [22] [23] [24] suggest the need of a deeper attention to sex-different symptoms and behaviours.
Therefore, ED clinical aspects and research deserve attention. Evaluation of ED in males is based on a non-sexspecific psychometric tests. Cut-off values of psycho-diagnostic tests are validated on female patients, in particular some items, such as those based on the misperception of the body, may be false negative in males for different clinical presentations [26] . Many authors point out that the distortion of body image occupies a central role in the development and maintenance of eating disorders. Weight and body shapes are the main determinant of self-esteem in both sexes; however, the literature emphasises a lower degree of body image distortion in men [44, 45] . Orellana et al. reported a possible link between ED and self-discrepancy (the distance an ideal and actual self) in male university students [46] ; similarly, social and sport models influence the ideal image of male and consequently on pathogenesis of ED in men [40] . Two similar studies both Eat Weight Disord (2017) 22:707-715 713 conducted by Gila et al. [23, 24] show that the focus on the body assumes a different mode of expression in the two different sexes: men are less prone to weight loss, and show greater concern for body shapes, muscularity and physical prowess [21, 22] .
Limitations
Our study acknowledges some limitations. First, the lack of an un-affected control group. Second, the small study sample. It is also possible that participants were not randomly selected since they seek for help to a public outpatients clinic. We acknowledge that our sample of ED outpatients was selected: we might have missed both the less severe cases which might have referred to private care to avoid stigmatisation of coming to a public Mental Health Clinic; and we might have missed also the most severe cases (end-stage pathology and in-patients) for whom an outpatient treatment was not suitable. We also missed the possibility to investigate sexual orientation among study participants because the standard interview that we carry out does not include such type of request. However, giving the peculiar Italian cultural background it could lead to a possible referral bias. Finally, we also did not consider people aged under 18 years because, according to the Italian Health System, there are specific units devoted to ED treatment in childhood and adolescence. The characteristics of help-seeking ED adolescents have already been recently investigated [47] . Unfortunately, we also missed some possible relevant information on parental style that is known to influence disordered eating behaviours in adolescents [48] . However, our clinical sample has a wide age range (18-74 years) and is well characterised in terms of sociodemographic and clinical features. Despite its cross-sectional and retrospective design, our study has the advantage of a detailed clinical evaluation which uses validated psychometric instruments.
Conclusions
In future, research on male ED should accomplish several purposes. First, prevalence and incidence studies on population-based samples are required to estimate this growing phenomenon over time; second, further clinical studies are required to clarify whether different sex presentation hides a diverse psychopathology or not [38] and clinical trials are needed to verify whether both sexes benefit the same management or if a tailored intervention is preferable. Finally, further research is needed to elucidate the helpseeking behaviour of young men with ED who experience psychosocial impairment [49] .
